The formation of an intrachain disulfide bond in the leptin protein is necessary for efficient leptin secretion.
Leptin is a cytokine secreted by the adipose tissue that is involved in the control of body weight. We previously showed that a point mutation (R105W) in leptin results in leptin deficiency, marked obesity and hypogonadism in humans adults. Expression in COS1 cells showed impaired secretion and intracellular accumulation of the mutated protein. However, impaired secretion of the mutant leptin had not been demonstrated in adipose cells. In this work, we demonstrate that secretion of R105W mutant is impaired in rat and human adipocytes. We also show that R105W mutant expressed in COS1 cells and in PAZ6 adipocytes forms large molecular aggregates that cannot cross a filtration membrane with a cut-off of 100 kDa. Moreover, we have engineered, by site directed mutagenesis, the cDNAs coding for leptin in which either Cys 117, Cys 167, or both, were replaced by a serine. When expressed in COS1 cells or PAZ6 adipocytes, cysteine mutants also show impaired secretion and formation of large molecular aggregates. Therefore, our work indicates that the formation of an intramolecular disulfide bridge is necessary for normal processing and secretion of leptin. Moreover, the similarity of the behavior of R105W mutant and cystein mutants suggests that the lack of secretion observed with the naturally occurring mutant could result from impaired disulfide bond formation.